1 



in 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



© Publication number: 



0 541 124A2 



EUROPEAN PATENT APPLICATION 



© Application number: 92119089.8 
(§) Date of filing: 06.11.92 



© Int. CI. 5 : H01M 2/18 



© Priority: 06.11.91 JP 109387/91 




Applicant: FURUKAWA DENCHI KABUSHIKI 






KAISHA 


@ Date of publication of application: 




4-1, Hoshikawa 2-chome, Hodogaya-ku 


12.05.93 Bulletin 93/19 




Yokohama- shi, Kanagawa- ken(JP) „. 


© Designated Contracting States: 


© 


Inventor: Nakano, Kenji, do Iwaki- Jigyosho 


DE FR GB 




Furukawa Denchi KK, 23-6 Kuidesaku, 






Tokiwafunaocho 






Iwaki- shi, Fukushima- ken(JP) 




© 


Representative: Schmidts Evers, Jurgen, 






Dipl.-lng. et al 






Patentanwalte Mitscherlich & Partner, 






Sonnenstrasse 33, Postfach 33 06 09 






W-8000 MUnchen 33 (DE) 



© Pocket type separator for electrode plate of storage battery. 



CNI 
< 

CM 



@ A pocket type separator (1) for an electrode 
plate (P) of a storage battery, such separator (1) 
having a bottom, closed left and right side edges 
and an open top side. The inner surfaces of front 
and rear sides of the pocket facing each other in- 
clude a plurality of parallel, vertical, widthwise 
spaced ribs (5) in middle regions constituting most 
of the facing surfaces and a plurality of intersectant 
vertically spaced ribs (6) on the widthwise left and 
right side end portions (2) of the facing surfaces and 
intersecting front and rear corner edge portion (P1, 
P2, P3, P4) of opposite side edges of an electrode 
plate (P) contained in the pocket type separator (1). 
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1. Field of the Invention 

This invention relates to a pocket type sepa- 
rator for an electrode plate of a storage battery. 

2. Background 

In general, a conventional pocket type separa- 
tor for an electrode plate of a storage battery is 
constructed by forming a synthetic resin material, 
such as super molecular weight polyethylene, 
polyvinyl chloride, or the like, into a porous sheet, 
and cutting the porous sheet into a predetermined 
length to form a predetermined sized rectangular 
sheet The sheet is bent and folded and the side 
edges of the folded sheet are sealed by means of 
an ultrasonic sealing or a mechanical sealing pro- 
cess so as to obtain a pocket type separator hav - 
ing a bottom, left and right closed sides with the 
top edge open. A positive electrode plate for a 
lead -acid storage battery is inserted through the 
open top, and a plurality of such positive elec- 
trodes, contained in their respective separators, 
together with a plurality of negative electrode 
plates, are assembled into a cell assembly of the 
lead -acid storage battery. 

However, when such pocket type separator is 
in use in such storage battery, the inner surfaces of 
the two mutually facing sheet -made sides of the 
pocket type separator are directly in contact with 
the front and rear side surfaces of the positive 
electrode plate, so that, while in use, they become 
oxidized by nascent oxygen generated from the 
positive plates during charging and are thus worn 
off. In addition, the negative electrode plate, that 
has become warped, presses the positive electrode 
plate with the negative plate's warped portions to 
eventually make holes in the sheet -made sides of 
the separator. When this takes place, a short- 
circuiting between the positive plate inside the 
separator and the negative plate outside can easily 
result. All of this combines to make the battery life 
shortened. 

In order to remove these problems, it has been 
proposed to provide the inner surfaces of the mu- 
tually facing sheet - made sides of the pocket type 
separator with a plurality of parallel vertical ribs 
formed so as to be projecting from the base faces 
of the sheet -made sides and arranged in the 
widthwise direction, whereby the front and rear side 
surfaces of the positive electrode plate contained in 
the pocket type separator are in contact with the 
parallel vertical ribs and thus are prevented, as 
much as possible, from directly contacting the 
base faces of the sheet -made sides of the sepa- 
rator to prevent deterioration and wear of the sep - 
arator resulting from oxidation. 
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With the above-mentioned preventive means, 
however, it has been observed that the angular 
corner edges, formed by the front and rear sur- 
faces and the left and right side surfaces of the 

5 electrode plate are not prevented from crossing 
one another and coming in direct contact with the 
base faces of the mutually facing sheet -made 
sides of the separator. Especially when the elec - 
trode plate becomes warped or expanded during 

70 use, the warped, or expanded, electrode plate un- 
duly press the base faces of the separator, thereby 
causing oxidation, injury, breakage and holes in the 
separator and end up with short-circuiting of the 
positive and negative plates. 

75 It has also been proposed to provide the inner 

surfaces of the two mutually facing sheet -made 
sides of the separator with a plurality of parallel, 
but slant ribs devised for securely holding both 
sides of the positive electrode plate contained in 

20 the separator and preventing the active material 
from falling off therefrom. In the case of this pocket 
type separator, because such plural parallel slant 
ribs are provided on the inner surfaces of the front 
and rear sides of the separator so as to extend 

25 from the folded bottom edge to both side edges 
thereof, gas generated in the separator cannot go 
out smoothly through the open top and is held up 
in the separator. Such gas works against effective 
distribution, permeation and diffusion of the elec- 

30 trolyte into the electrode plate and resulting in 
lowering of the battery performance. 

Summary of the Invention 



35 The object of the present invention is to pro - 

vide a pocket type separator for an electrode plate 
of storage battery which is free from the above- 
mentioned inconveniences experienced with con- 
ventional types of the pocket type separator, and 

40 which is of such type that it is formed to have the 
bottom, left and right side edges closed and the 
top side open, and is characterized in that the inner 
surfaces of the mutually facing sheet -made sides 
of the separator are provided with a plurality of 

45 parallel, vertical ribs on the middle region con- 
stituting most of the widthwise portion thereof 
where the electrode plate contained in the separa - 
tor is held from both sides with said inner surfaces. 
There are further provided, on the widthwise left 

so and right side end portions of said inner surfaces, a 
plurality of intersecting ribs arranged in such a way 
that they are spaced from each other, in ,the verti - 
cal direction, and intersect the front and rear corner 
edge portions of the side edges of the electrode 

55 plate contained therein. 
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Brief Description of the Drawings 



Fig. 1 is a front view of one embodiment of the 
pocket type separator for an electrode plate of a 
storage battery according to the present inven - 
tion, 

Fig. 2 is a front view of one embodiment of the 
pocket type separator for an electrode plate of a 
storage battery according to the present inven - 
tion, 

Fig. 3 is a development of the pocket type 
separator shown in Fig. 1, before folding and 
sealing of the separator, 

Fig. 4 is a development of another embodiment 
of the pocket type separator according to the 
present invention before folding and sealing, and 
Fig. 5 is a development of a further embodiment 
of the pocket type separator according to the 
present invention, also before folding and seal - 
ing. 

Detailed Description of the Invention 



In the following, embodiments of the present 
invention will be described in detail with reference 
to the accompanying drawings. 

The pocket type separator, according to the 
present invention as shown in Figs. 1 and 2, and 
denoted by reference numeral 1, is manufactured 
basically as follows: 

Synthetic resin, such as super molecular 
weight polyethylene or polyvinyl chloride, alone, or 
a mixture of synthetic resin with inorganic powder 
and a pore -forming agent, is molded into a belt — 
like sheet by means of a molding machine, such as 
an extruder. The pore - forming agent is then ex - 
tracted from the molded sheet by means of a 
solvent. The sheet is thereafter dried, so that a 
porous belt -like sheet is obtained. The porous 
sheet is cut into a number of pieces of a pre- 
determined length and in a rectangular shape. The 
resultant sheet separator 1A, shown in Fig. 3, re- 
presents one such sheet. The sheet separator 1A is 
then folded at the middle, forming two mutually 
facing sides with side end portions 2, 2 formed on 
the left and right sides of the folded sheet separa- 
tor 1A and sealed together at mutually facing sur- 
faces of the margins 2a, 2a of a predetermined 
width by heat -sealing, such as ultrasonic or me- 
chanical sealing. The sealed portions 3, 3, as 
shown in Figs. 1 and 2, are formed on opposite 
side edges of the resultant pocket type separator 1 
with the bottom edge formed by the above men- 
tioned folding and the left and right side edges 2, 2 
closed, and with an opened to portion 4 formed at 
the top side thereof. The above, folded construction 
of the pocket type separator is not substantially 
different from the folding of a conventional pocket 



type separator. 

The pocket type separator 1, according to the 
present invention, is formed so as to have plurality 
of parallel, vertical, projecting ribs 5,5,5,... provided 

5 on the middle region of the inner facing surfaces, 
excluding the left and right marginal edge portions 
2, 2. Ribs 5, 5 are arranged so as to extent 
vertically for the full length and to be spaced from 
each other in the widthwise or lateral direction at 

w predetermined intervals. On the left and right side 
end portions 2, 2 there are provided short, inter - 
sectant ribs 6,6,6,... arranged at predetermined in- 
tervals in the vertical direction of portions 2, 2 and 
formed to extend in the lateral direction to intersect 

75 both side edges of an electrode plate which is 
contained in the pocket type separator, as will be 
discussed later. The sheet separator 1A, thus 
formed, is folded at its middle and sealed at its left 
and right, marginal edges to make up the pocket 

20 type separator 1 according to the present invention. 
More specifically, the pocket type separator 1, 
according to the present invention, is of the porous 
sheet, folded into a U-shaped structure, and has, 
on the middle regions of the inner surfaces of the 

25 two mutually facing front and rear sheet -made 
sides 1a, 1a, a plurality of parallel vertical ribs 5, 5, 
5,... arranged thereon, as shown in Fig. 1, so as to 
space from both front and rear sides, an electrode 
plate P, usually a positive electrode, p, to be con - 

30 tained therein. Along the left and right marginal 
regions of the inner surfaces, a plurality of short, 
intersectant ribs are arranged so as to intersect 
both side edges of the electrode plate P. More 
particularly, the plurality of short intersectant ribs 

35 6,6,6,... are lined up along each side of the middle 
regions in such a way that the short intersectant 
ribs are spaced from each other in the vertical 
direction of the separator and intersect the corner 
edge portions P1.P2 and P3.P4. 

40 Generally, it is preferable that the above men - 

tioned intersectant rib 6 be lower in height than the 
vertical rib 5.' By this arrangement, the overall 
thickness of the pocket portion of the separator, 
with an electrode plate contained therein, can be 

45 reduced to a possible minimum especially at both 
the left and right side end portions 2, 2 thereof, 
such reduction in size being quite desirable. For 
instance, it is general and considered desirable that 
the intersectant rib 6 be about 0.5 mm, or less, in 

so height while the vertical rib 5 are about 1 mm in 
height. 

The pocket type separator 1 is used in such a 
manner that a positive plate P is put therein and a 
desired number of the resultant separator - con - 
55 tained positive plates and a predetermined number 
of a negative electrode plate are stacked, one upon 
another, so that a cell assembly may be assem - 
bled, in a conventional assembling manner, for use 
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in manufacturing a lead -acid storage battery. In 
this case, the plurality of the vertical ribs 5,5,5 t ..., 
arranged likewise on either of the inner surfaces of 
the mutually facing front and rear sheet -made 
sides of the pocket type separator 1, come in 
contact, respectively, with the front and rear sur- 
faces of the electrode plate P. This arrangement 
not only serves to prevent the middle regions of 
the inner base faces of the front and rear sheet - 
made sides 1a, 1a of the separator from being 
directly contacted by both side surfaces of the 
plate P and, thus, effectively protect the separator 
bases or the sheet - made sides from such dam - 
age as being pierced with holes, as a result of 
oxidation and wear, but also permits each vertical 
groove formed between each two neighboring ones 
of the vertical ribs 5,5,5,... are brought in contact 
with the electrode plate P, so that gas generated 
from the plate P, during charging of the battery, is 
able to rise straight upward quickly through gas 
discharge passages 7,7,7,... to reach the top open 
side 4 and readily escape therethrough, thereby 
bringing about smooth and efficient distribution, 
diffusion and permeation of the electrolyte into the 
electrode plate P to ensure and maintain satisfac - 
tory battery performance. 

Further, because there are provided on the left 
and right end portions 1a, 1a of the pocket type 
separator, each of the end portions 1a, 1a being 
opposite to one of the corner edge portions P1, P2 
and P3, P4 of the electrode plate P contained 
therein, a plurality of short intersectant ribs 6,6,6,... 
arranged in the vertical direction on each side end 
portion 1a, the separator bases 1a, 1a, that is, the 
front and rear sheet -made sides 1a, 1a, of the 
pocket of the separator, are prevented from being 
contacted directly by the corner edge portions, 
even when the electrode plate P contained in the 
separator becomes expanded, widthwise, during 
use, as indicated by the imaginary lines in Fig. 2, 
and thus protected from being pierced with holes 
as a result of the oxidation, undue pressure con- 
tact, and wear. 

In a case where these intersectant ribs 6,6,6,... 
are so arranged that, as shown in Fig. 2, the outer 
end of each intersectant rib 6 may be formed to 
adjoin either of the sealed portions 3, 3 on both left 
and right sides of the separator 1, the strength of 
both side end portions 2, 2 of the separator 1 is 
further increased. The protective effect is further 
enhanced to prevent the side end portions 2, 2 
from being pierced with holes even when* the 
electrode plate P becomes further expanded 
widthwise. 

In addition, if the pocket type separator 1 is 
formed so that there are additional vertical gas 
discharge passages 7a, 7a between the inner side 
end of each lineup of the intersectant ribs 6,6,6, ... 
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and either of the outermost left and right vertical 
ribs which are opposite thereto, the gas discharge 
at or along both side end portions 2, 2 of the 
separator 1 can be performed, resulting in im - 

5 provement in the gas discharge effect. 

Fig. 4 is a development of another embodying 
example of the present invention, and shows an- 
other embodiment of the pocket type separator, 
according to the invention, prior to being folded 

w and sealed. As shown in Fig. 4, the intersectant 
ribs 6,6,6,... lined up along both side end portions 
of the separator 1 according to the present inven - 
tion, are slanted relative to the horizontal line so 
that they intersect both side edges P1.P2 and 

rs P3.P4 of the electrode plate P on a slant. The gas 
discharge along the left and right end portions 2, 2 
of the pocket type separator 1 becomes easier. 

In the aforementioned two embodying exam- 
ples of the present invention, although the plural 

20 intersectant ribs 6,6,6,... are made discontinuous 
with each other and form a discontinuous pattern of 
ribs, they may be made continuous with each other 
to be a zigzag or wavelike continuous pattern as 
shown in Fig. 5. 

25 The pocket type separator, according to the 

present invention, is provided with a plurality of 
parallel, vertical ribs arranged on the middle re - 
gions of the inner surfaces of the mutually facing 
front and rear sheet -made sides of the pocket 

30 thereof in such a way that they are spaced from 
each other, in the widthwise direction, and, further, 
with a plurality of intersectant ribs arranged on both 
side end portions thereof and spaced in the vertical 
direction in such a way that they may intersect the 

35 front and rear corner edge portions of opposite 
side edges of the electrode plate contained therein. 
Therefore, when the positive electrode plate con - 
tained in said pocket type separator of the present 
invention is incorporated in a storage battery, gas 

40 generated from the electrode plate is discharged 
quickly through a plurality of parallel, vertically ex - 
tending gas discharge passages formed between 
the vertical ribs and through the top open side of 
the separator. This arrangement enables the bat- 

45 tery to keep the electrode plate in good contact 
with the electrolyte, at all times, and provide con - 
sistently satisfactory performance of the battery, 
even when the electrode plate becomes expanded 
or warped during use. The vertical ribs come in 

50 contact with opposite side surfaces of the electrode 
plate and prevent the mid -region portion of the 
separator bases from being directly contacted by 
both side surfaces of the electrode plate and, thus, 
serve to protect the separator bases from damage 

55 or deterioration caused by contact and oxidation. 
The intersectant ribs, arranged to be located on 
both sides of the vertical rib region come in contact 
with the front and rear corner edge portions at 

4 
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opposite edges of the electrode plate, especially 
when the electrode plate becomes expanded. Thus 
the opposite portions of the separator base are 
protected from damage or deterioration that other - 
wise could be caused by contact and oxidation. 5 
Breakage of the separator, attributable to an undue 
pressure contact or thrust, is prevented and the life 
of the separator is prolonged. 

There is another advantageous effect obtain- 
able from the invention. When additional vertical w 
gas discharge passages are formed between the 
outermost left and right - side vertical ribs and the 
adjacent lineups of the intersectant ribs found on 
both sides of the outermost vertical ribs, the gas 
discharge efficiency is further improved. 75 

Further, when the lined up intersectant ribs are 
slanted, the gas discharge effect can be further 
improved. 

Claims 20 

1. A pocket type separator for an electroce plate 
(P) of a storage battery, said separator having 
a bottom, closed left and right side edges and 

an open top side, characterized in that inner 25 
surfaces of front and rear sides of said pocket 
facing each other where an electrode plate 
(P), contained therein, is to be held between 
said surfaces, includes a plurality of parallel, 
vertical widthwise spaced ribs (5) in a middle 30 
region constituting most of said facing sur- 
faces, and a plurality of intersectant, vertically 
spaced ribs (6) are provided on the widthwise 
left and right side end portions (2) of said 
facing surfaces and intersect front and rear 35 
corner edge portions (P1, P2, P3, P4) of op- 
posite side edges of an electrode plate (P) 
contained in said pocket type separator (1). 

2. A pocket type separator as claimed in claim 1 , 40 
wherein gas discharge passages (7a) are 
formed between the outermost of said left and 
right vertical ribs (5) and said plurality of the 
intersectant ribs (6). 



A pocket type separator as claimed in anyone 
of claims 1 and 2, wherein said plurality of 
intersectant ribs (6) are slanted. 



45 
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FIG.3 
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